Cysteine-free mutant of aequorin as a photolabel in immunoassay development.
The bioluminescent protein aequorin is a sensitive label that has been employed in a number of analytical applications. A mutant of aequorin with enhanced stability produced recombinantly in our laboratory has been employed as a label in the development of an immunoassay for digoxin. Digoxin is a cardiac glycoside used in the treatment of congestive heart failure. This drug has a very narrow therapeutic range of 0.8-2.0 ng/mL (1.0-2.5 nmol/L), thus requiring therapeutic drug monitoring. In this study, a derivative of digoxigenin was chemically conjugated to the mutant aequorin, and the resulting protein-digoxigenin derivative conjugates were characterized in terms of their luminescence properties. A solid-phase immunoassay for digoxin was then developed. The detection limit of the assay for digoxin was 1 x 10(-12) M. To demonstrate the use of this mutant aequorin as a label in biological sample analysis without any need for pretreatment of the samples, the assay was tested in serum spiked with digoxin. Interference from digoxin analogues was also evaluated to determine the specificity of the assay.